We have studied the magnetic and power absorption properties of three samples of CoFe 2 O 4 nanoparticles with sizes from 5 to 12 nm prepared by thermal decomposition of Fe (acac) 3 and Co(acac) 2 at high temperatures. The blocking temperatures T B estimated from magnetization M(T) curves spanned the range 180 ≤ T B ≤ 320 K, reflecting the large magnetocrystalline anisotropy of these nanoparticles. Accordingly, high coercive fields H C ≈ 1.4 -1.7 T were observed at low temperatures. Specific Power Absorption (SPA) experiments carried out in ac magnetic fields indicated that, besides particle volume, the effective magnetic anisotropy is a key parameter determining the absorption efficiency. SPA values as high as 98 W/g were obtained for nanoparticles with average size of ≈ 12 nm.
Introduction.
The capability of magnetic nanoparticles (MNPs) to act as effective heating agents for Magnetic Hyperthermia (MHT) was demonstrated many years ago [1] . Considerable efforts have been made in the synthesis and characterisation of MNPs to assess their capacities as heat generating agents and to establish the mechanisms governing heat generation at the nanoscale. Several studies have shown a link between the MNPs energy absorption in ac magnetic fields and their size [2] . We present a study of CoFe 2 O 4 single-domain MNPs, having sizes from 5 to 12 nm, and relate their structural and magnetic properties with the power absorption efficiency.
Experimental Procedure
CoFe 2 O 4 nanoparticles of different sizes were prepared by high temperature decomposition of iron and cobalt organic precursors as described elsewhere [3, 4] . The samples were synthesized using iron and cobalt acetylacetonate and different solvents (phenyl ether and 1-octadecene) which led to different synthesis temperatures. To control the final particle size, different precursor/surfactant molar ratios were used. Table 1 summarizes the different synthesis conditions. The resulting nanoparticles were washed several times with ethanol after magnetically-assisted precipitation, and the final product was re-dispersed in hexane. 
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AC susceptibility results (figure 3a) showed that χ´(T) and χ´´(T) exhibit the expected behaviour from SPM systems, i.e., the occurrence of a maximum at T m , related to the unblocking of the magnetic moments. For the imaginary component χ´´(T), the peak at T m corresponds to the temperature for which f exp = τ, where f exp is the ac excitation frequency. Therefore as the excitation frequency increases, T m shifts to higher values [6] .
The linear dependence of ln(τ) vs. T B -1 observed in figure 3b indicates that the Neél-Arrhenius model correctly suits the behaviour of the three samples. In Table 2 , we listed the we values of K eff obtained from the fitting of the experimental data using the average particle diameter D TEM [2] . The values for the smallest particles M01 and M03 are one order of magnitude larger than the first-order magnetocrystalline anisotropy constant of bulk magnetite (K 1 = 2.0x10 6 erg/cm 3 ) [5] , as found in other CoFe 2 O 4 nanoparticles [7] . This anisotropy enhancement observed in MNPs is customarily associated to surface effects [8] . Accordingly, the larger particles S01 have K eff values close to the bulk value.
To assess the influence of the size and magnetic parameters on heat generation, the SPA was measured from the temperature increase This results support the Néel relaxation-based mechanism of magnetic relaxation, in which the optimum size of nanoparticles for hyperthermia lays within a narrow size range, whose mean value strongly depends on the magnetic anisotropy of the system. [9] The high anisotropy of our NPs implies that good absorption can be obtained using particles smaller than those reported in [2] for Fe 3 O 4 (25-35 nm) and thus, helping to the colloidal stability and overcoming size limitations for biomedical applications. 
Conclusions
We have succeeded in producing highly stable, nearly monodispersed magnetic NPs with large effective magnetic anisotropy. Due to this anisotropy, high blocking temperatures were observed even in small (5-6 nm) particles. Moreover, excellent heating efficiency was observed for NPs with d =12-13 nm, much smaller than the optimal values needed to obtain similar SPA values using magnetite. Our results suggest that CoFe 2 O 4 NPs could overcome some of the problems derived from colloidal instability of large Fe 3 O 4 nanoparticles for biomedical applications.
